Localization and functional significance of striatal neurons immunoreactive to aromatic L-amino acid decarboxylase or tyrosine hydroxylase in rat Parkinsonian models.
Striatal neurons which are immunoreactive (ir) to aromatic L-amino-acid decarboxylase (AADC) or tyrosine hydrodroxylase (TH) may play a role in the decarboxylation of L-DOPA to dopamine (DA) in advanced stages of Parkinson's disease (PD). However, the functional significance of these neurons and the mechanisms responsible for their induction remain to be clarified. In this study, rats were subjected to different types of dopaminergic or serotonergic denervation and L-DOPA injection to study the effects on these neurons. AADC-ir neurons were found in both normal and DA-denervated striata, and no significant differences in their number and distribution were induced following different types of denervation or L-DOPA administration. TH-ir neurons were only found in DA-denervated striata. However, TH-ir neurons did not appear in those areas with maximal DA depletion, but rather were observed near spared or partially lesioned DA terminals. The population of AADC-ir neurons may make a significant contribution to the effects of exogenous L-DOPA in advanced stages of PD. In addition, TH-ir neurons may contribute to these effects, since we have detected AADC-ir in TH-ir neurons using confocal laser scanning microscopy. Finally, neither L-DOPA therapy nor serotonergic denervation induces significant changes in the number or distribution of these neurons.